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IN THE UNITED ST ATES PATENT AND TRADEMARK OFFICF: 



Applicants 



Catherine Dulac and Richard Axel 



Serial No. 



Not Yet Known 



Filed 



Herewith 



For 



CLONING OF VERTEBRATE PHEROMONE RECEPTORS 
AND USES THEREOF 



1185 Avenue of the Americas 
New York, New York 1003 6 
July 3, 2 0 01 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



PRELIMINARY AMENDMENT AND INFORMATION DISCLOSURE STATEMENT 

Please amend the subject application as follows: 
In the specification; 

On page 1, please delete the paragraph on lines 6-9 and replace 
it with the following new paragraph: 

--This application claims the benefit of U.S. Serial No. 
08/731,745, filed October 18, 1996, which claims the benefit of 
U.S. Provisional Application No. 60/005,698, filed October 19, 
1995, the contents of both of which are incorporated by reference 
into the subject application .- - 

On page 19, line 15, please add the following three paragraphs: 

--This invention provides an isolated nucleic acid comprising 
consecutive nucleotides encoding a vertebrate pheromone receptor 
protein, wherein the receptor protein comprises seven 
transmembrane domains and is further characterized by at least 
one of the following characteristics: 
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(a) the loop between the second and third transmembrane domains 
of the protein, the third transmembrane domain, and the 
loop between the third and fourth transmembrane domains 
together comprise consecutive amino acids having the 
following sequence: -R, G, L or F, S or T or N, L, C or S , 
A or T, T or A or S, C, L or M, L, S or N or H, V or I , L 
or F, Q or W, A or T or M, I or F, I or T, L, S, P or S , R 
or K, S or K, S, C, L, A or T, K or T, F or Y, K, H or Y, 
K or N- {SEQ ID NO: 19) ; 

(b) the loop between the fifth and sixth transmembrane domains 
of the protein, and the sixth transmembrane domain together 
comprise consecutive amino acids having the following 
sequence: -K, A or S or V, S, P, E or Q, Q, R, A, T, R or 
Q or E, T or S, I, L or M, M or L or I, L, M or R, S or T, 
F or L, F, V or G, V or L- (SEQ ID NO: 20); and 

(c) the seventh transmembrane domain of the protein comprises 
consecutive amino acids having the following sequence: -Y, 
A, T, V or I or L, S, P or S, F or L, V or L, F or L- (SEQ 
ID NO: 21) . -- 

--In one embodiment, the receptor protein is characterized by at 
least two of the characteristics of (a) through (c) . In one 
embodiment, the receptor protein is characterized by all of the 
characteristics of (a) through (c) .-- 

--This invention provides an isolated nucleic acid comprising 
consecutive nucleotides encoding a vertebrate pheromone receptor 
protein, wherein the nucleic acid encodes a protein selected from 
the group consisting of: 

i) VNl protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 
8, 
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ii} VN2 protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 

ill) VN3 protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 
10, 

iv) ■VN4 protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 

11/ 

v) VN5 protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 

12 , 

vi) VN6 protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 

13 , 

vii) VN7 protein comprising consecutive amino acids having a 
sequence identical to the sequence set forth in SEQ ID NO: 
14, and 

viii) a protein that shares between 47% and 87% amino acid 
sequence identity with any one of the proteins of i) - 
vii) . - - 

On page 29, line 28, please add the following the following 
paragraph : 

--A method of preparing a composition which comprises identifying 
a compound using any of the methods described herein, recovering 
the compound free of any pheromone receptor, and admixing the 
compound with a pharmaceutical ly acceptable carrier. -- 

On pages 63-89, please delete the SEQUENCE LISTING and replace 
it with the SEQUENCE LISTING attached hereto as EXHIBIT 1. 
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In the claims: 



Please cancel claims 1-28 and 33-93 without prejudice to 
applicants' right to pursue the subject matter of these claims 
in a future continuation or divisional application. 



Please add new claims 96-99 as follows: 



--96. (New) An isolated nucleic acid comprising consecutive 

nucleotides encoding a vertebrate pheromone receptor 
protein, wherein the receptor protein comprises seven 
transmembrane domains and is further characterized by 
at least one of the following characteristics: 

(a) the loop between the second and third 
transmembrane domains of the protein, the third 
transmembrane domain, and the loop between the 
third and fourth transmembrane domains together 
comprise consecutive amino acids having the 
following sequence: -R, G, L or F, S or T or N, 
L, C or S, A or T, T or A or S, C, L or M, L, S 
or N or H, V or I , L or F, Q or W, A or T or M, 
I or F, I or T, L, S, P or S, R or K, S or K, S, 
C, L, A or T, K or F or Y, K, H or Y, K or N- 
(SEQ ID NO: 19) ; 

(b) the loop between the fifth and sixth 
transmembrane domains of the protein, and the 
sixth transmembrane domain together comprise 
consecutive amino acids having the following 
sequence: -K, A or S or V, S, P, E or Q, Q, R, A, 
T, R or Q or E, T or S, I, L or M, M or L or I, 
L, M or R, S or T, F or L, F, V or G, V or L- 
(SEQ ID NO: 2 0 ) ; and 
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(c) the seventh transmembrane domain of the protein 
comprises consecutive amino acids having the 
following sequence: -Y, A, T, V or I or L, S, P 
or S, F or L, V or L, F or L- (SEQ ID NO: 21) .-- 

--97. (New) The isolated nucleic acid of claim 96, wherein 

the receptor protein is characterized by at least two 
of the characteristics of (a) through (c).-- 

--98. (New) The isolated nucleic acid of claim 97, wherein 

the receptor protein is characterized by all of the 
characteristics of (a) through (c).-- 

--99. (New) The isolated nucleic acid of claim 96, wherein 

the nucleic acid encodes a protein selected from the 
group consisting of: 

i) VNl protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 8, 

ii) VN2 protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 9, 

iii) VN3 protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 10, 

iv) VN4 protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 11, 
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v) VN5 protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 12, 



vi) VN6 protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 13, 



vii) VN7 protein comprising consecutive amino acids 
having a sequence identical to the sequence set 
forth in SEQ ID NO: 14, and 

viii) a protein that shares between 47% and 87% amino 
acid sequence identity with any one of the proteins of 
i) -vii) . -- 
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REMARKS 

Claims 1-95 were pending in the subject application. By this 
Amendment applicants have canceled claims 1-28 and 33-93 without 
prejudice or disclaimer, and added new claims 96-99. 
Accordingly, upon entry of this Amendment, claims 29-32 and 94-99 
will be pending and under examination. 

Applicants maintain that the amendments to the application do not 
raise any issue of new matter. Applicants have amended page 1 
of the specification to update the continuing data for the 
subject application. Support for the additions to page 19 of the 
specification and for new claims 96-99 may be found inter alia 
in the specification, as originally-filed, on page 15, lines 20- 
28; page 19, lines 2-3; page 37, lines 30-31; and in Figure 4A. 
Support for the addition to page 29 may be found inter alia in 
the specification, as originally-filed, on page 22, lines 17-22, 
and page 29, lines 24-27. Applicants have replaced the original 
Sequence Listing with a new Sequence Listing which includes the 
sequences recited in new claim 96. Accordingly, applicants 
respectfully request that this Amendment be entered. 

Applicants submit herewith as Exhibit 3 a Sequence Listing in a 
computer readable form which complies with the requirement of 3 7 
C.F.R. §1.824. In addition, applicants submit a Statement in 
Accordance with 37 C.F.R. §1. 821(f), attached hereto as Exhibit 
2, certifying that the computer readable form containing the 
nucleic acid and/or amino acid sequences as required by 37 C.F.R. 
§1.821 (e) contains the same information as the paper copy of the 
Sequence Listing attached hereto as Exhibit 1. 
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Information Disclosure Statement 

In accordance with their duty of disclosure under 37 C.F.R. 
§1.56, applicants would like to direct the Examiner's attention 
to the following references which are listed on the attached Form 
PTO-1449 (Exhibit A) and which were previously cited in 
connection with the prosecution of U.S. Serial Number 08/731,745 
from which the subject application claims priority under 35 
U.S.C. §120. According to 37 C.F.R. §1.98 (d), copies of patents 
or publications that were previously cited by, or submitted to, 
the Office in connection with such prior applications need not 
accompany the Information Disclosure Statement. Accordingly, 
copies of the following references are not attached to this 
Information Disclosure Statement : 

1. U.S. Patent No. 5,278,141, issued January 11, 1994, 
Berliner ; 

2. U.S. Patent No. 5,508,164, issued April 16, 1996, Kausch et 
al; 

3. U.S. Patent No. 5,575,210, issued November 19, 1996, 
Sledziewski et al . ; 

4. Bakalyar, H.A. and Reed R.R., (1990) "Identification of a 
specialized adenylyl cyclase that may mediate odorant 
detection". Science 250:1403-1406; 

5. Baldwin, J.M., (1993) "The probable arrangement of the 
helices in G protein-coupled receptors". The EMBO Journal 
12 : 1693-1703 ; 
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6. Bean , N.J., (1982} "Modulation of agonistic behavior by 
the dual olfactory system in male mice", Physiol. Behav. 
29 :433-437; 

7. Ben Arie, N., et al . , (1994) "Olfactory receptor gene 
cluster on human chromosome 17: Possible duplication of an 
ancestral receptor repertoire", Hum. Mol . Gen. 3:229-235; 

8. Bertmar, G., (1981) "Evolution of vomeronasal organs in 
vertebrates". Evolution 35:359-366; 

9. Brady, G., et al . , (1990) "Representative in vitro cDNA 
amplification from individual hemopoietic cells and 
colonies". Methods in Mo. Cell. Biol. 2:17-25; 

10. Broadwell, R.D., (1975) "Olfactory relationships of the 
Telencephalon and Diencephalon in the rabbit. I. An 
autoradiographic study of the efferent connections of the 
main and accessory olfactory bulbs", J. Comp . Neurol. 
163 :329-346; 

11. Buck, L. and Axel, R., (1991) "A novel multigene family may 
encode odorant receptors: A molecular basis for odor 
recognition". Cell 65:175-187; 

12. Chess, A., (1994) "Allelic inactivation regulates olfactory 
receptor gene expression". Cell 78:823-834; 

13. Clancy , A.N. , Coquelin, A., Macredeo , F., Gorsik, R.A. , 
and Nobel, E.P., (1984) "Sexual Behavior and Aggression in 
Male Mice involvement of the Vomeronasal System", J . 
Neurosci . 4:2222-2229; 
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14 . 



Dhallan, R.S., et al . , (1990) 



"Primary structure and 



functional expression of a cyclic nucleotide-act ivated 
channel from olfactory neurons". Nature 347:184-187; 

15. Dulac, C. and Axel, R., (1995) "A novel family of genes 



83 : 195-206; 

IS. Eisthen, H.L., (1992) "Phylogeny of the vomeronasal system 
and of receptor cell types in the olfactory and vomeronasal 
epithelia of vertebrates". Micro. Res. Tech. 23:1-21; 

17. Farbman, A.I., (1992) "Cell biology of olfaction". 
Developmental and Cell Biology Series (Cambridge University 
Press, Canada) pp. 1-23, 118-129, 207-214; 

18. Garcia-Velasco, J. And Mondragon, M. , (1991) "The incidence 
of the vomeronasal organ in 1000 human subjects and its 
possible clinical significance", J. Steroid Biochem. Molec . 
Biol . 39:561-563; 

19. Halpern, M. , (1987) "The Organization and Function of the 
Vomeronasal System", Ann. Rev. Neurosci. 10:325-362; 

20. Halpern, M. , et al . , (1995) "Differential localization of G 
proteins in the opossum vomeronasal system". Brain Research 

677: 157-161; 

21. Henzel, W.J., et al . , (1988) "The primary structure of 
aphrodisin", J. Biol. Chem. 263:16682-16687; 



encoding putative pheromone receptors 




22 . 



Imamura, K., et al . , (1992) "Coding of odor molecules by 
mitral/tufted cells in rabbit olfactory bulb. I. Aliphatic 
compounds", J. Neurophysiol . 68:1986-2002; 
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23. Johns, M.A. , Feder, H.H. Komisaruk, B.R., and Mayer, A.D, 
(1978) "Urine induced reflex ovulation in anovulatory rats 
may be a vomeronasal effect". Nature 272: 446-448; 

24. Jones, D.T. and Reed, R.R., (1989) "Go^^: An Olfactory neuron 
specific G-protein involved in odorant signal transduction". 
Science 244:790-795; 

25. Katoh, K. , (1993) "Coding of odor molecules by mitral/tufted 
cells in rabbit olfactory bulb. II. Aromatic compounds", 
J.Neurophysiol. 70:2161-2175; 

2S. Kauer, J.S., et al . , (1987) "Odor-elicited activity 
monitored simultaneously from 124 regions of the salamander 
olfactory bulb using a voltage-sensitive dye". Brain Res. 
418 :255-261; 

27. Keverne, E.B., (1983) "Pheromonal influences on the 
endocrine regulation of reproduction", Trends Neurosc . 
6 :381-384; 

28. Kevetter, G.A. and Winans, S.S., (1981) "Connections of the 
corticomedial amygdala in the golden hamster. I. Efferents 
of the "Vomeronasal Amygdala", J. Comp . Neurol. 197:81-98; 

29. Krettek, J.E. and Pz-ice, J.L., (1977) "Projections from the 
amygdaloid complex to the cerebral cortex and thalamus in 
the rat and cat", J. Comp. Neurol. 172:687-722; 

30. Krettek, J.E. and Price, J.L., (1978) "Amygdaloid 
projections to subcortical structures within the basal 
forebrain and brainstem in the rat and cat", J . Comp . 
Neurol . 178:225-253; 
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31. Lancet, D., et al . , (1982) "Mapping of odor-related neuronal 
activity in the olfactory bulb by high resolution 2- 
deoxyglucose autoradiography", Proc . Natl. Acad. Sci. 
79 : 670-674 ; 

32. Lomas, D.E. and Keverne, E.B., (1982) "Role of the 
vomeronasal organ and prolactin on the acceleration of 
puberty in female mice", J. Reprod. Fertil . 66: 101-107; 

33. Ludwig, J., et al . , (1990) "Primary structure of a cAMP- 
gated channel from bovine olfactory epithelium", FEBS Lett . 
270 : 24-2 9; 

34. Macrides, P., et al . , (1985) "Evidence for morphologically, 
neurochemically and functionally heterogeneous classes of 
mitral and tufted cells in the olfactory bulb". Chemical 
Senses 10:175-202; 

35. Melrose, D.R., et al . , (1971) "Androgen steroids associated 
with boar odour as an aid to the detection of oestrus in 
pig artificial insemination", Brit. Vet. J. 127:497-502; 

36. Meredith, M., (1986) "Vomeronasal organ removal before 
sexual experience impairs male hamster mating behavior", 
Phvsiol. Behav . 36: 737-743; 

37. Meredith, M. and Fernandez-Fewell , G., (1994) "Vomeronasal 
system, LHRH, and sex behavior", Psychoneuroendocrinology . 
19: 657-672; 



38. Michael, R.P. and Keverne, E.B., (1968) "Pheromones in the 
communication of sexual status in primates". Nature 
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39. Monti-Bloch L., at al . , (1994) "The human vomeronasal 
system", Psychoneurondocrinology 19:673-686; 

40. Moran, D.T., et al . , (1991) "The vomeronasal (Jacobson's) 
organ in man: ultrastructure and frequency of occurrence", 
J. Steroid Biochem. Molec . Biol. 39:545-552; 

41. Mori, K. , et al . , (1992) "Differential specifities of single 
mitral cells in rabbit olfactory bulb for a homologous 
series of fatty acid odor molecules", J. Neurophysiol . 
67 : 786-789; 

42. Ngai, J., et al . , (1993) "Coding of olfactory information: 
topography of odorant receptor expression in the catfish 
olfactory epithelium". Cell 72:667-680; 

43. Parmentier, M. , et al . , (1992) "Expression of members of the 
putative olfactory receptor gene family in mammalian germ 
cells". Nature 355:453-455; 

44. Potiquet, M., (1891) "Le canal de Jacobson", Rev. Laryng. 
(Paris) 2:737-753; 

45. Probst, W.C., et al . , (1992) "Sequence alignment of the G- 
Protein coupled receptor superf amily" , DNA and Cell Biology 
Vol. 11(1) (Mary Liebert, Inc. Pubs., NY) pp. 1-20; 

46. Ressler, K.J., et al . , (1993) "A zonal organization of 
odorant receptor gene expression in the olfactory 
epithelium". Cell 73: 597-609; 

47. Ressler, K.J., et al . , (1994) "Information coding in the 
olfactory system: Evidence for a stereotyped and highly 
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organized epitope map in the olfactory bulb". Cell 79:1245- 
12 55; 

48. Reynolds, J. and Keverne, E.B., (1979) "The accessory 
olfactory system and its role in the phermonally mediated 
suppression of oestrus in grouped mice", J. Reprod . Pert. 
57:31-35; 

49. Rogers, R.E., et al . , .(1987) "Molecular cloning and 
sequencing of a cDNA for olfactory marker protein", Proc . 
Natl. Acad. Sci . 84:1704-1708; 

50. Ryba, N.J. P. and Tirindelli, R. (1997) A new multigene 
family of putative pheromone receptors. Neuron 19: 371-379. 

51. Sambrook, J., Fritsch, E.F. and Maniatis, T., (1989) 
Molecular Cloning; A laboratory Manual Second Edition Cold 
Spring Harbor, New York, (Cold Spring Harbor Laboratory 
Press) ; 

52. Scangos, G. and Bieberich, C, (1987) "Gene transfer into 
mice", Advances in Genetics 24:285-321; 

53. Shepard, G., (1994) "Discrimination of molecular signals by 
the olfactory receptor neuron". Neuron 13:771-790; 

54. Stensaas, L.J., et al . , (1991) "Ultrastructure of the human 
vomeronasal organ", J. Steroid Biochem. Molec. Biol. 
39 :553-560; 

55. Stewart, W.B., et al . , (1979) "Functional organization of 
rat olfactory bulb analyzed by the 2 -deoxyglucose method", 
J. Comp. Neurol. 185:715-734; 
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56. Strader, CD., et al . , (1994) "Structure and function of G 
protein-coupled receptors", Annu . Rev. Biochem. 63:101-132; 

57. Takami, S. and Graziadie, P.P., (1991) "Light microscopic 
Golgi study of mitral/tufted cells in the accessory 
olfactory bulb of the adult rat", J. Comp . Neurol. 311:65- 
83 ; 

58. Troemel, E., et al . , (1995) "Divergent seven transmembrane 
receptors are candidate chemosensory receptors in C . 
Eleaans ". Cell 83:207-218; 

59. Vassar, R., et al . , ( 1993 ). "Spat ial segregation of odorant 
receptor expression in the mammalian olfactory epithelium". 
Cell 74 : 3 09-318 ; 

60. Vassar, R. , et al . , (1994) "Topographic organization of 
sensory projections to the olfactory bulb". Cell 79:981-991; 

61. Watson et al . (1994) The G-Protein Linked Receptor Facts 
Book. Academic Press, Inc., San Diego, CA, pp. 223-230/ 

62. Wang et al . (1989) COUP transcription factor is a member of 
the steroid receptor superfamily. Nature 340: 163-166; and 

63. Wysocki, C.J. and Lepri, J.J., (1991) "Consequences of 
Removing the Vomeronasal Organ", J. Steroid Biochem. Molec . 
Biol ■ 39 : 661-669 . 



If a telephone interview would be of assistance in advancing 
prosecution of the subject application, applicants' undersigned 
attorney invites the Examiner to telephone him at the number 
provided below. 
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Applicants are submitting this Information Disclosure Statement 
under 37 C.F.R. §1. 97(b)(1) with the filing of a national 
application. Accordingly, no fee other than the enclosed $355.00 
fee for filing the subject application is deemed necessary in 
connection with the filing of this Preliminary Amendment and 
Information Disclosure Statement. However, if an additional fee 
is required, authorization is hereby given to charge the amount 
of any such fee to Deposit Account No. 03-3125. 



Respectfully Submitted, 




Johri P. \ White 
Registration No. 28,678 
Attorsiey for Applicants 
Cooper & Dunham LLP 
118 5 Avenue of the Americas 
New York, New York 10 036 
(212) 278-0400 



